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Compressed Self-Indices

Wavelet Tree (de-facto standard in practice)
aTe[l0]
® access, rank, select: O(log o) time
® nHy(T) + o(n) bits space

highly repetitive
& >
huge input

access
rank
select

pattern matching

312 Koppl, Kurpicz, and Meyer | Faster Block Tree Construction | ESA 2023 Institute of Theoretical Informatics, Algorithm Engineering



KIT

Compressed Self-Indices

h . Wavelet Tree (de-facto standard in practice)
ighly repetitive

& - aTe[l0]
huge input ® access, rank, select: O(log o) time
® nHy(T) + o(n) bits space
@ blind for repetitions
C RY)

access

rank

select

pattern matching
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® root has degree s = ® keep B; if consecutive B;_1 - Bj or B; - Bi1 are
® other nodes have degree =2 leftmost occurrences
a all levels (except the first) have < 3z7 blocks ® remove more blocks with pruning
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State-of-Block-Tree-Construction A“(IT

Method Reference  Working Space Time Implementation
Aho-Corasic  [Bel+21] o(n) O(n(1 + log,.(z7/s))) no
Fingerprints  [Bel+21] O(s+ z7 log, ( ’s"l‘gi‘; ))  O(n(1+log,(z7/s))) expected yes (slow)

LPF Array [here] O(n) O(n(1 + log..(z7/5s))) yes (fast)
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Our Algorithm (Marking of Nodes)
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Experimental Evaluation

& highly tuned implementation
& tree consists only of bit and compact vectors
® tuning parameter

® degree root s = {1, z} (only we have s = 2)

® degree other nodes 7 = {2,4,8,16}
® number characters in leaves b = {2, 4, 8,16}
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Experimental Evaluation

& highly tuned implementation original FP BT [Bel+21]
our reimplementation of the original FP BT

our LPF BT construction with s =1and s = z

® free consists only of bit and compact vectors
® tuning parameter

® degree root s = {1, z} (only we have s = 2)
® degree other nodes 7 = {2,4,8,16}
® number characters in leaves b = {2, 4, 8,16}

dynamic programming variants
parallelization

no comparison with wavelet trees (faster)

& repetitive instances from P&C corpus
® non-repetitive instances from P&C corpus
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Highly Repetitive Inputs (Access Only)

throughput (MiB/s)
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Highly Repetitive Inputs (with Rank and Select Support)

throughput (MiB/s)
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Conclusion and Future Work

& fastest block tree construction algorithm
a first parallel block tree construction
® works in practice for non-repetitive inputs

® better scaling parallel construction
& better marking rules (less pruning)

Q/pasta-toolbox/block_tree

This project has received funding from the European Research
Council (ERC) under the European Union’s Horizon 2020 research
and innovation programme (grant agreement No. 882500).

1212 Koppl, Kurpicz, and Meyer | Faster Block Tree Construction | ESA 2023 Institute of Theoretical Informatics, Algorithm Engineering


https://github.com/pasta-toolbox/block_tree
https://github.com/pasta-toolbox/block_tree
https://pasta-toolbox.org

Karlsruhe Institute of Technology

Parallel Construction (Strong Scaling) A“(IT

cere einstein.en kernel

construction time (s)

threads threads threads

--x--parallel LPF - parallel BT w/o RS --+--parallel BT with RS |
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